What was known before {#Sec1}
=====================

There is little in the literature about the specific structures of the multidisciplinary care clinics for patients with chronic kidney disease. There is a large literature describing general chronic disease management, and the need for multidisciplinary care in CKD. No information about the organization of CKD care before dialysis in Canada exists.

What this adds {#Sec2}
==============

This paper describes the variability in various components of CKD clinic structures across Canada. The staffing models of health professionals to patients vary, as does the model of care. This descriptive study is a first essential step in improving understanding of the relationship of CKD models of care to patient outcomes.

Background {#Sec3}
==========

Patients with chronic kidney disease (CKD) do not always receive care consistent with guidelines, in part due to complexities in CKD management, lack of randomized trial data to inform care, and a failure to disseminate best practice. Published guidelines from national and international groups describe the importance of access to multidisciplinary care teams for patients with severe CKD \[[@CR1]--[@CR4]\] \_ENREF_1, based in part on successful models in other complex diseases \[[@CR5]--[@CR8]\], and in part based on data suggesting that such multidisciplinary care slows progression to kidney failure and is associated with optimal preparation for dialysis \[[@CR9]--[@CR12]\].

The goals of CKD care are to improve patient outcomes, delay CKD progression towards end-stage renal disease, reduce the risk of cardiovascular disease and other complications associated with CKD, and prepare individuals and their families for transition to dialysis, transplantation or conservative care, as appropriate \[[@CR13]--[@CR15]\]. Increasing emphasis has been placed on the importance of education and preparation of patients so as to optimize the uptake of home-based or independent therapies, as these have been associated with improved outcomes and lower costs \[[@CR16],[@CR17]\]. Despite these initiatives, and the existence and funding of CKD clinics in nearly all Canadian jurisdictions, there have been no standardized definitions or structure of CKD clinics, nor any metrics by which to evaluate these clinics within the nephrology communities.

In Canada, CKD clinics are usually funded from provincial or regional health care dollars, though in some areas of Canada, funding still flows through hospital budgets. In the era of increasing accountability, evidence-informed care, and the potential relationship of different CKD clinic models of care to patient outcomes and costs, it is critical that we understand current CKD care models in place across Canada. This information will be used to inform best practices across the country, with the potential for standardization.

CANN-NET (CAnadian KidNey KNowledge TraNslation & GEneration NeTwork) is a multi-disciplinary network of clinicians, researchers and decision makers in Nephrology that tackles priorities that were identified based on an assessment of gaps in the care of people with kidney disease, supplemented with a survey of heads of Canadian renal programs. These include priorities for new clinical practice guidelines and knowledge translation activities \[[@CR18]\], as well as priority areas for new research. With funding from the Canadian Institutes of Health and the Kidney Foundation of Canada, CANN-NET was developed in partnership with the Canadian Society of Nephrology to improve the care and outcomes of patients with CKD. A selection of the top priorities were finalized at a face-to-face meeting of knowledge users in March 2011, and included timing of dialysis initiation and increasing appropriate use of home dialysis. Given that these key priorities are two activities that are closely linked to the CKD care that is provided in multidisciplinary CKD clinics, an improved understanding of CKD clinic function and structure was noted to be important. Since the long-term goal of CANN-NET is to improve CKD care and outcomes across its continuum, the development of a network of key contacts at multidisciplinary CKD clinics across Canada was also noted to be important. As a preliminary step towards this, we surveyed CKD clinics across Canada to understand more about current practice and resources available within these clinics.

Methods {#Sec4}
=======

An open-ended semi-structured questionnaire, developed by the CANN-NET Knowledge Translation (KT) Committee, was administered to multidisciplinary adult CKD clinics across Canada between June 2012 and November 2013 (see Additional file [1](#MOESM1){ref-type="media"}). In addition to the questionnaire, an introductory script was used to introduce CANN-NET and highlight the purpose of the survey. A French speaking CKD nurse translated the introductory script, the letter and survey questions into French for use in French-speaking sites.

The process of contacting and conducting questionnaires was as follows. Members of the nephrology community that were part of CANN-NET, or who had worked with members of CANN-NET, were contacted to determine names of the multidisciplinary adult CKD clinics in their areas, regions, or provinces, as well as the name and contact numbers of the medical or nursing director of the CKD clinic. Surveys were then conducted by phone by CANN-NET staff after verifying the correct person at each site. To maximize the number of clinics contacted, leaders of the nephrology community across the country were engaged to assist the research team by also contacting potential survey participants.

The survey included 20 questions and took between 20--40 minutes to complete when conducted by telephone. Responses were noted by the CANN-NET staff and transcribed into an Excel spreadsheet. For information not immediately available, additional information was provided by email. In a minority of cases, CKD clinic leads provided information on each question within a word document, rather than by telephone. In these cases, any information that was unclear was confirmed by email, with confirmation of any responses that were unclear. Surveys could be conducted or completed in both English and French. Ethics approval was obtained by the Conjoint Health Research Ethics Board at the University of Calgary.

Results {#Sec5}
=======

Between June 2012 and November 2013, 84 multidisciplinary adult CKD clinics across Canada were contacted and 71 completed the survey, 48 surveys were conducted via telephone. Of the 71 completed surveys, 23 were in Western Canada, 27 in Ontario, 11 in Quebec, and 10 in the Atlantic Provinces (Figure [1](#Fig1){ref-type="fig"}). Of the 71 surveys, one third were conducted with medical leads or physicians and the remainder were completed by nursing or administrative CKD clinic managers.Figure 1**71 Completed multidisciplinary CKD Clinics surveys by province.** Describes the location of clinics surveyed throughout Canada by province: note that all provinces were included, and multiple clinics in each province participated both from academic and non academic centres.

Variation in size and staffing ratios of CKD clinics {#Sec6}
----------------------------------------------------

CKD clinics cared for between 26 and 2700 patients, and were staffed with between 1 and 33 nephrologists. The staffing ratio of patients to nephrologists ranged from 26 to 450 across the clinics (Figure [2](#Fig2){ref-type="fig"}). The staffing ratio of patients to CKD clinic nurses also varied from 9 to 900 (Figure [3](#Fig3){ref-type="fig"}). Almost all clinics employed dietitians 67/71, or 94%), pharmacists (50/71, or 70%) and social workers (65/71, or 91%).Figure 2**The number of patients and nephrologists in each multidisciplinary CKD clinic. \***Each bubble represents the ratio of the number of patients/number of nephrologists (larger bubbles represent a larger ratio). Note the variability in the ratios. See text for possible explanations.Figure 3**The number of patients and nurses in each multidisciplinary CKD clinic. \***Each bubble represents the ratio of the number of patients/number of nurses (larger bubbles represent a larger ratio).

Referral criteria {#Sec7}
-----------------

Of the clinics that reported having eGFR referral criteria (35/71, or 48%), the majority (25/35, or 71%) indicated that referral was based on eGFR \<30 mL/min/1.73 m2. The remaining indicated that the eGFR referral range was between 30 and 60 mL/min/1.73 m2 (14%).

Dialysis modalities provided and modality education in the clinics {#Sec8}
------------------------------------------------------------------

All clinics operated within the context of a renal program that offered in-center hemodialysis (99%), and nearly all programs offered peritoneal dialysis (94%), home thrice weekly hemodialysis (66%), and home nocturnal hemodialysis (73%) (Figure [4](#Fig4){ref-type="fig"}). Daily in-center hemodialysis, self-care in center hemodialysis, and in-center nocturnal hemodialysis were offered less frequently (Figure [4](#Fig4){ref-type="fig"}). 73% of programs (52 CKD clinics) had a policy in place whereby all patients were assessed for home dialysis. Of the remaining 19 CKD clinics, only one program did not offer home dialysis at all. The rest of the CKD clinics indicated that patients were assessed for home dialysis even though no policy was in place per se. While all programs noted that they offer dialysis modality education, 41% offered this during regular clinic visits or through distribution of educational materials alone, while 59% offered group dialysis modality education. Only 32% of programs employed a dedicated dialysis modality coordinator, though programs noted that individual CKD clinic nurses often filled this role (Table [1](#Tab1){ref-type="table"}).Figure 4**The percentage of clinics that work within renal programs which offer specific different types of dialysis.** Not all CKD clinics are co-located within renal programs that offer all of the different modalities.Table 1**Key characteristics of the multidisciplinary clinicsReferral criteria to CKD clinicReferral criteria?**57/71**80.28%eGFR cut off as part of the criteria?**35/57**61.40%Management of patients nearing dialysis initiationPolicy whereby all patients assessed for home dialysis**52/71**73.24%All patients offered dialysis modality education?**71/71**100.00%Dialysis modality education**   **During clinics visits or through educational materials**29/71**40.85%**   **Group dialysis modality education (or combination)**42/71**59.15%Decision to initiate dialysis made in conjunction with regular multidisciplinary team meetings**27/71**38.03%Dedicated dialysis modality coordinator?\***23/71**32.39%**   **Do they see all patients who are approaching the need for dialysis?**18/23**78.26%**Note that there is variability in referral criteria and in dialysis initiation criteria.\*Though individual nurses may fulfill this role in some centers.

Modality targets, timing of dialysis initiation and role of nephrologist in decision making {#Sec9}
-------------------------------------------------------------------------------------------

### Modality targets {#Sec10}

With respect to home dialysis targets, 73% of programs noted that their renal program operated within an environment where they were aware of a target for home dialysis use. For 42% of these programs, the target is based on the proportion of prevalent home dialysis patients. In 48% of programs, the target was based on both incident and prevalent home dialysis use, and for 7% of clinics, the target was based on incident home dialysis use only (Table [2](#Tab2){ref-type="table"}).Table 2**Multidisciplinary CKD clinic staff opinions for program improvement, generated from open ended questionsCenters are aware of home dialysis target 52/71 73.23%Target is based on prevalent patients**22/5242.31%**Target is based on incident patients**4/527.69%**Target is based on both incident and prevalent patients**25/5248.08%Note that this is a list compiled from individual comments, and grouped according to themes.

### Timing of dialysis initiation {#Sec11}

25 clinics (35%) stated that eGFR levels alone generally led to dialysis initiation in out-patients with progressive CKD, but clinics often noted that other factors, including symptoms, were important in the decision to initiate dialysis. Of the 25 clinics noting that an eGFR level was important on its own in leading to dialysis initiation, 40% (10) stated a threshold level of \<10 mL/min/1.73 m2, while 20% (5) stated a threshold level of 10--15 mL/min/1.73 m2 An additional 8 clinics indicated dialysis was sometimes initiated above 10 mL/min/1.73 m2. Two clinics did not answer the question.

### Decision making {#Sec12}

Nephrologists were felt to have the main role in the decision-making process of when to initiate dialysis. Only 38% of CKD clinics currently have a multidisciplinary team meeting where the timing of dialysis initiation is discussed (Figure [5](#Fig5){ref-type="fig"}).Figure 5**Decision to start on patient on dialysis - reviewed/decision made by whom?** This figure describes the variation in decision makers in CKD clinics, with equal proportions of either nephrologists alone, nurses alone or multidisciplinary teams being responsible for dialysis initiation decisions.

Model of patient care by nephrologists and nurses within the CKD clinic {#Sec13}
-----------------------------------------------------------------------

The majority of clinics (57%) cared for patients using the same nephrologist and nurse. In a small percentage of clinics (12%), patients would see a different nephrologist and a different nurse at each visit (Figure [6](#Fig6){ref-type="fig"}).Figure 6**Model of Nephrologists and nurse care within the CKD clinic.**

Challenges, suggestions for improvements and strengths of existing programs for CKD care as noted by respondents {#Sec14}
----------------------------------------------------------------------------------------------------------------

Respondents provided their opinions on where improvements could be made to improve patient outcomes. The most common issues that were raised included that more staff, space and improved clinic processes were required (Table [3](#Tab3){ref-type="table"}). Having resources to help emphasize home-based therapies more consistently was also cited as a problem.Table 3**Multidisciplinary CKD Clinic staff opinions about things that could be improved in their renal programsSuggestions for improvement (overall themes)1**Request for more staff (or more time from existing staff) (nurses, nephrologists, experts, clerical staff, data leads, etc.)**2**Need for more space**3**Need for more/improved/standardized teaching or educational aids/tools**4**Need for better CKD clinic processes (better flow of patient referral, standardized guidelines, decrease wait times, offer telehealth, offer clinical pathway, timely insertion of catheters, better communication, team model, etc.)**5**Encourage home therapies, more dialysis options, support for dialysis for patients in rural communities, early identification of patients for home therapies, patient council, etc.**6**Early outreach/referral of patients, preventative programsNote that this is a list compiled from individual comments, and grouped according to themes.

Respondents also noted that several things were working well within their clinics (Table [4](#Tab4){ref-type="table"}), mostly centering around activities focused on improving outcomes, patient experience and team functioning to achieve goals of care. They included initiatives around conservative care, development of in-house teaching and educational tools specific to the population/clinic, increased outreach for early CKD detection, the implementation of "buddy system" (dedicated nurse assigned to patients working with the nephrologists); nurse-led tele-health clinic in a remote areas, patient support groups, and the inclusion of patients in continuous quality improvement initiatives.Table 4**Multidisciplinary CKD clinic staff opinions about things that worked well in their renal programs: what worked well in the care of patients with kidney diseaseWhat worked well in the care of patients with kidney disease (overall themes)**1.Starting new initiatives around conservative care as more people are choosing this option.2.Developing in-house teaching and educational tools that are specific to their population/clinic3.Traveling band of health care providers who provide outreach in the community for early CKD detection4.The "buddy system" (dedicated nurse assigned to a patient who worked with the nephrologists) allows for greater interaction with the patient and builds trust.5.A nurse-led telehealth clinic in a remote area allows CKD patients to stay in their communities while being followed by the multidisciplinary team in a large center.6.Patient support groups (where patients support new patients)7.Having a strong/well-resourced team of unit clerks and administrative staff at the CKD clinics play a large and important role in clinic activities.8.Inclusion of CKD patients in QI project teams9.Having a strong multidisciplinary team, dedicated and supportive staff, and good teamwork despite limited resources10.Timely and appropriate vascular accessNote that this is a list compiled from individual comments, and grouped according to themes.

Discussion and conclusions {#Sec15}
==========================

This study represents the first attempt at describing CKD clinic structures across Canada, using a standard method of data collection. This extensive and comprehensive survey highlights significant variation in CKD clinic structure and models of care across regions and provinces in Canada. There are differences with respect to staffing ratios, eligibility criteria for being assessed for home dialysis, access to dedicated educational resources, and indications for dialysis initiation. Despite access to a variety of educational materials, none of the CKD clinics had patient or provider educational resources/tools educating patients and providers on the optimal time to start dialysis.

The variation in size and staffing ratios may be related to 'entry criteria' and purpose of the CKD clinics (general nephrology combined with dialysis preparation clinics versus dedicated dialysis preparation clinics), or simply to funding models and patient selection. While some had referral criteria, not all did, and there were no consistent criteria across the country. Despite increasing emphasis on home-based therapies over the last five years in particular, not all programs offer all home based options, and not all clinics are operating within full service programs.

As in all studies, there are strengths and limitations to this survey. While comprehensive information was collected from a large number of diverse multidisciplinary CKD clinics across Canada, we were not able to ascertain information from those who did not respond: thus even the characteristics of the non- responders are not possible. Despite significant attempts to contact all clinics in all provinces, there was differential response by province, particularly in Quebec, despite translation of questionnaires into French. This survey relied upon respondents' perception of clinic structure and function, and may not reflect actual CKD clinic function and structure, though the respondents were generally all medical or nursing clinic leads. Despite knowing the numbers of health care professionals 'available' in the CKD clinics, we do not know the frequency or nature of interactions between them and the patients. We do not have information that links CKD clinic structure and function to patient outcomes, such as uptake of home based therapies, planned starts on dialysis, pre-emptive transplantation, and selection of conservative supportive care instead of renal replacement options. Furthermore, we do not have any information on the patient experience in these different CKD clinic structures. Nonetheless, none of these limitations impact the value of the data collected, nor diminish the utility of the survey results in establishing a baseline fundamental understanding of how multidisciplinary CKD clinics currently function.

The context in which the specific clinics operate was not captured: whether there are adjacencies to transplant assessment clinics, PD educators, bedside PD catheter insertion facilities may all be important determinants of patient outcomes. The funding structure of the clinics was also not determined, nor their location within hospitals, in outpatient facilities or outside of hospital structures.

Further research is needed to understand how CKD clinic structure/model of care influences patient care and outcomes. Understanding this would have important policy implications. For example, is there one (or more) model of care that results in optimal outcomes for patients and what is the impact on costs? What factors or elements make one clinic structure more efficient when compared to a similar sized clinic? What is the impact of provincial health care structures on clinic functioning and patient outcomes? With this information, we may be better informed to advise administrators and clinicians as to best practices and recommend models of care. Furthermore, we may be able to gain valuable insights by comparing these results to those of other countries with similar health care systems (UK and Australia). To our knowledge, there have not been any formal assessments, using a uniform taxonomy to describe clinic structure and function, as part of CKD disease management, in any other jurisdictions. Lastly, how and if changes in models of care impact outcomes is not known, and would also be an important area of future research.

This survey, and the list of contacts generated herein will facilitate the development of a national network of CKD clinics. Including patients and their families in this next phase of work will be imperative to ensuring that we ask and answer the right questions. Such a network could use the results from this survey, as well as information on local practice to prioritize knowledge translation activities that the CANN-NET Knowledge User and Knowledge Translation Committees can pursue, particularly around the timing of dialysis initiation and dialysis modality choices. The current findings also encourage us to address additional questions based on structure and function, strengthening the network. This network is anticipated to facilitate the conduct of clinical trials to test novel interventions or strategies within the context of well characterized models of care.

Additional file {#Sec16}
===============

Additional file 1:**Survey.**
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